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Box No. I Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andybr 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed 0 and are not annexed to this report): 



Description, Pages 



2-1 9 as originally filed 

1,1a received on 24.01 .2005 with letter of 24.01 .2005 
Claims, Numbers 

1-17 received on 24.01 .2005 with letter of 24.01 .2005 
Drawings, Sheets 

1 £-6/6 as originally filed 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may he marked "superseded. " 
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Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
IS claims Nos. 3, 4, 10 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

[3 the description, claims or drawings (indicate particular elements below) or said claims Nos. 3, 4, 1 0 are so 
unclear that no meaningful opinion could be formed (specify): 

see separate sheet 

. 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

□ the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 

the computer readable form □ has not been furnished 



□ the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do 
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions. 



□ 



does not comply with the standard 



□ See separate sheet for further details 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2, 6, 15-17 




No: 


Claims 


1,5, 7-9, 11-14 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1,2, 5-9, 11-17 


Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VIII Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 



see separate sheet 
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Re Item I 

Basis of the report 

1. Amendment brought by applicant in his letter dated 24/01/2005 are considered as 
fulfilling the requirements of rule 70.1 PCT. 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

The document D3 was not cited in the international search report. Copies of the documents 
are appended hereto. 
D3 : LU43908 

2. The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1 , 9 and 1 5 is not new in the sense of Article 33(2) PCT. 

3. The document D3 discloses (the references in parentheses applying to this document): 



a hopper vessel (11) for temporarily holding a load of solid particulates, having a 
receiver part with a downwardly converging wall (see figure 3) that is at an apex 
thereof provided with a discharge port (34) for discharging the load, which receiver 
part is provided with an aerator (22) for aerating the load, the aerator comprising 
a supply passage in the form of a tubular member (22) connectable to a supply 
(21) of a pressurised aeration fluid or pressurising fluid whereby the pressurized 
aeration fluid or pressurising fluid is transportable through the supply passage (22), 
whereby the tubular member comprises a side wall that is provided with one or 
more openings (23) perforating the tubular member side wall, for allowing passage 
of the pressurized aeration fluid or the pressurising fluid from the supply passage 
into the hopper vessel, which tubular member is positioned on or close to the 
converging wall (see figure 3). 



4. Passages on page 3, first paragraph and fourth paragraph are considered relevant for 
what concerns novelty and inventive activity of the application. 

Dependent claims 5 to 8 
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5. Dependent claims 5, 7, 8 do not contain any features which, in combination with the fea- 
tures of any claim to which they refer, meet the requirements of the PCT in respect of 
novelty because their subject-matter is disclosed in document D3. 

6. Dependent claims 6 does not contain any features which, in combination with the fea- 
tures of any claim to which it refers, meet the requirements of the PCT in respect of 
inventive step because their subject-matter is disclosed in document D1 or D2. 

Independent claim 9 

7. The document D3 discloses (the references in parentheses applying to this document): 

a sluice vessel (11) for feeding solid particulates into a pressurized pressure 
vessel, the sluice vessel (...) the sluice vessel comprising means (14) for charging 
the sluice vessel (1 1 ) with a load of the solid particulates (...) at least one discharge 
port (34), and pressurising means (21, 22, 24) for increasing the pressure inside 
the sluice vessel (...) whereby the pressurising means comprises one or more 
pressurising fluid inlet means (22) (...) the pressurising fluid inlet means (22) 
comprising a supply passage in the form of a tubular member (22) for transporting 
the pressurising fluid whereby the tubular member comprises a side wall that is 
provided with one or more openings (23) perforating the tubular member side wall, 
for allowing passage of the pressurising fluid from the supply passage into the 
sluice vessel (11). 

Dependent claims 11 to 14 

8. Dependent claims 12 to 14 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in respect 
of novelty because their subject-matter has been described in document D3. 

9. Dependent claim 1 1 does not contain any features which, in combination with the fea- 
tures of any claim to which it refers, meet the requirements of the PCT in respect of 
novelty because their subject-matter has been described in documents D1 or D2. 

Independent claim 15 

1 0. The document D1 is regarded as being the closest prior art to the subject-matter of claim 
15, and discloses (the references in parentheses applying to this document): 

a method of operating a sluice vessel for feeding solid particulates into a 
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pressurised pressure vessel, the sluice vessel comprising at least one discharge 
port, wherein the sluice vessel is brought from a low pressure state to a high 
pressure state, comprising the steps of: 

charging the sluice vessel with a load of the solid particulates when the sluice is in 
its low pressure state; 

bringing the sluice vessel into its high pressure state, before discharging the load 
via the discharge port, by bringing a pressurising fluid into the sluice vessel thereby 
increasing the pressure inside the sluice vessel; 

at least part of the pressurising fluid is brought into the sluice vessel via one or 
more pressurising fluid inlet means submerged under the load of solid particulates. 

The subject-matter of claim 15 therefore differs from this known method in that fluid inlet 

means are provided as one or more openings perforating a tubular member side wall. 

The problem to be solved by the present invention may therefore be regarded as finding 

an alternative gas feeding means. 

1 1 . The solution proposed in claim 1 5 of the present application cannot be considered as 
involving an inventive step (Article 33(3) PCT) because document D3 discloses in page 
3, paragraph 4 that various embodiments are possible for the injection of gas: porous 
tube but also openings perforating a tubular member. Therefore this feature is merely 
one of several straightforward possibilities from which the skilled person would select, 
in accordance with circumstances, without the exercise of inventive skill, in order to solve 
the problem posed. 

Dependent claims 16 and 17 

12. Dependent claims 16 and 17 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in respect 
of inventive activity because their subject-matter is disclosed in document D1 in 
combination with document D3. 

Re Item VIII 

Certain observations on the international application 

13. As explained below, some of the features in the apparatus claim 9 relate to a method of 
using the apparatus rather than clearly defining the apparatus in terms of its technical 
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features. The intended limitations are therefore not clear from this claim, contrary to the 
requirements of Article 6 PCT. 
The process features are : 

- in use having a low pressure state and a high pressure state, 

- when the sluice vessel is in its low pressure state, 

- by bringing a pressurising fluid into the sluice vessel, to bring the sluice vessel 
into its high pressure state before discharging the load via the discharge port, 

- arranged to be submerged under the load of solid particulates, 

14. Claim 3 is not clear since "the tubular member is positioned on or close to the 
converging wall" in claim 1 . Therefore it is already "off-vertical" and feature of claim 3 is 
already in claim 1 . 

15. Moreover the feature "off-vertical 11 in claim 3 and 10 is a process feature describing how 
the apparatus is used and not a definition of the apparatus in terms of its technical 
features. The intended limitations are therefore not clear from this claim, contrary to the 
requirements of Article 6 PCT. 

Same objection is raised for the term "upward direction" in claim 4 and 10. Said term is 
also a process feature of the apparatus. 
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SLUICE VESSEL AND METHOD OF OPERATIONG SUCH A SLUICE 

VESSEL 

The present invention relates to a sluice vessel for 
feeding solid particulates into a pressurized pressure 
vessel. More generally, the present invention relates to 
a hopper vessel for temporarily holding a load of solid 
particulates . The hopper vessel can be of any type, 
including a sluice vessel or a feed hopper- Such a sluice 
vessel may be used in a gasification plant, wherein a 
pulverised carbonaceous fuel, such as coal, is 
transformed into synthesis gas. 

Such a gasification plant can comprise an atmospheric 
powder coal storage vessel, a sluice vessel, a 
pressurized powder coal storage vessel, and a 
gasification reactor. In operation, the powder coal is 
charged from the powder coal storage vessel into the 
sluice vessel at atmospheric pressure. Then the sluice 
vessel is closed and pressurised. 

After the pressure in the sluice vessel is 
essentially equal to or somewhat higher than that in the 
pressurized powder coal storage vessel, the load of 
powder coal is charged into the pressurized powder coal 
storage. vessel. Hence, the pressurized powder coal 
storage vessel is supplied with powder coal load by load 
in a batch wise manner. 

To facilitate a continuous flow of powder coal from 
the pressurized powder coal storage vessel to the 
gasification reactor, the pressure in the pressurized 
powder coal storage vessel is desirably higher than the 
operating pressure inside the gasification reactor. Thus, 
a continuous supply of powder coal from the pressurized 
powder coal storage vessel to the gasification reactor is 
feasible, provided that .the batch loading of the 

* 
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pressurized powder coal storage vessel occurs at 
sufficiently high repetition rate to 
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CLAIMS 

1. Hopper vessel for temporarily holding a load of solid 
particulates, having. a receiver part with a downwardly 
converging wall that is at an apex thereof provided with 
a discharge port for discharging the load, which receiver 

5 part is provided with an aerator for aerating the load, 

the aerator comprising a supply passage in the form of a 
tubular member connectable to a supply of a pressurised 
aeration fluid. or pressurising fluid whereby the 
pressurized aeration fluid or pressurising fluid is 

10 transportable through the supply passage, whereby the 

tubular member comprises a side wall that is provided 
with one or more openings perforating the tubular member 
side wall, for allowing passage of the pressurized 
aeration fluid or the pressurising fluid from the supply 

15 passage into the hopper vessel, which tubular member is 

positioned on" or close to the converging wall. 

2. Hopper vessel according to claim 1, wherein the 
supply passage is connectable to a pressurisation device. 

3. Hopper vessel according to claim 1 or 2, wherein the 
20 tubular member extends in a substantially of f -vertical 

direction . 

4. Hopper vessel according to claim 3, wherein the one 
or more openings in the supply passage side wall face an 
upward direction. 

25 5. Hopper vessel according to claim 1, 2, 3, or 4, 

wherein the tubular supply passage extends along a 
longitudinal tube axis, and the discharge port is in 
alignment with the longitudinal tube axis. 
6. Hopper vessel according to any one of the previous 

30 h claims, wherein the one or. more openings are provided 

■ — 

with a distributor comprising a porous material, 

■ ■ 

* 
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* preferably made of a sintered metal , for supporting the 
solid particulates and allowing passage of pressurized 
aeration fluid or the pressurising fluid. 

7 . Hopper vessel according to any one of the previous 

* 

claims f wherein there is a discharge zone defined inside 
the hopper vessel which discharge zone stretches 
vertically above the discharge port, whereby the supply 
passage is provided outside the discharge zone. 

8. Hopper vessel according to any one of the previous 
claims , wherein the one or more openings are arranged to 
bring pressurized aeration fluid or the pressurising 
fluid into the hopper vessel in a direction facing away 
from the converging wall. 

9. Sluice vessel for feeding solid particulates into a 
pressurized pressure vessel f the sluice vessel in use 
having a low pressure state and a high pressure state, 
the sluice vessel comprising means for charging the 
sluice vessel with a load of the solid particulates when 
the sluice vessel is in its low pressure state, at least 
one discharge port, and pressurising means for increasing 
the pressure inside the sluice vessel by bringing a 
pressurising fluid into the sluice vessel, to bring the 
sluice vessel into its high pressure state before 
discharging the load via the discharge port, whereby the 
pressurising means comprises one or more pressurising 
fluid inlet means arranged to be submerged under the load 
of solid particulates, the pressurising fluid inlet means 
comprising a supply passage in the form of a tubular 
member for transporting the pressurising fluid whereby 
the tubular member comprises a side wall that is provided 
with one or more openings ■ perforating the tubular member 
side wall, for allowing passage of the pressurising fluid 
from the supply passage into the sluice vessel. 

10. Sluice vessel according to claim 9, wherein the 
tubular member extends in a substantially off-vertical 



direction whereby the one or more openings face an upward 
direction, 

11. Sluice vessel according to claims 9 or 10, wherein 
the one or more openings are provided with a distributor 
comprising a porous material, preferably made of a 
sintered metal, for supporting the solid particulates and 
allowing passage of the pressurising fluid, which ■ 
distributor is mechanically supported by the supply 
passage for withstanding a pressure difference across the 
distributor corresponding to at least the pressure 
difference between the low pressure state and a high 
pressure state. 

12. Sluice vessel according to any one of claims 9 to 11, 
wherein there is a discharge zone defined inside the 
sluice vessel which discharge zone stretches vertically 
above the discharge port, whereby the supply passage is 
provided outside the discharge zone. 

13. Sluice vessel according to claim 10, 11 or 12, having 
a part with a downwardly converging wall forming at an 
apex thereof the at least one discharge port, wherein the 
pressurising fluid inlet means are arranged in, on, or 
close to the converging wall. 

14. Sluice vessel according to claim 13, wherein the 
pressurising fluid inlet means are arranged to bring the 
pressurising fluid into the sluice vessel in a direction 
facing away from the converging wall. 

15. Method of operating a sluice vessel for feeding solid 
particulates into a pressurised pressure vessel, the 
sluice vessel comprising at least one discharge port, 
wherein the sluice vessel is brought from a low pressure 
state to a high pressure state, comprising the steps of: 
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charging the sluice vessel with a load of the solid 
particulates when the sluice is in its low pressure 
state; 

bringing the sluice vessel into its high pressure 
5 state, before discharging the load via the discharge 

port, by bringing a pressurising fluid into the sluice 
vessel thereby increasing the pressure inside the sluice 
vessel; 

whereby at least part of the pressurising fluid is 
10 brought into the sluice vessel via one or more 

pressurising fluid inlet means provided as one or more 
openings perforating a tubular member side wall submerged 
under the load of solid particulates. 

16. Method according to claim 15, further comprising the 
15 step of discharging the load via the discharge port, 

while aerating the load by allowing a flow of an aeration 
fluid through the one or more pressurising fluid inlet 
means - 

17. Method according to claim 16, wherein the aeration 
fluid is actively injected into the load of the solid 
particulates, whereby preferably one or both of a 
selected pressure and a selected volumetric rate of the 
aeration fluid is controlled. 
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